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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an epoxy resin composition showing excellent flame 
retardancy and electrical reliability in spite of containing no substance adding a load to the 
environment and giving a film which, when used to cover a film capacitor, inhibits fire spread 
to the capacitor by compounding an epoxy resin with a triazine-ring-containing phenolic curing 
agent with an inorganic filler, an inorganic ion exchanger, a melamine cyanurate compound , 
and a cure accelerator. 

SOLUTION: The epoxy resin used Is desirably a bisphenol epoxy resin or cresol novolak 
epoxy resin. The epoxy resin content is as high as about 20-50 wt.% based on the 
composition. The composition is obtained by compounding 100 pts.wt. epoxy resin with about 
35 to 80 pts.wt. triazine-ring-containing phenolic curing agent, about 60-300 pts.wt. inorganic 
filler, about 1-10 pts.wt. melamine cvanurate compound , and about 0.3-4 pts.wt. cure 
accelerator. It may optionally contain a surface modifier, a coupling agent, a flow modifier, a 
pigment, carnauba wax, etc. 
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triazine-cycle-containing phenol- based curing agent, (C) inorganic filler, (D) 
inorganic ion-exchanged body, IE) melamine cyanurates and(F) curing 
accelerator. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
cUuaages caused by the use of this trsuislation . 

1 .This document has been translated by computer. So the translation may not reflect the origmal 
precisely. 

2 * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention is useful as an object for electric insulation, and relates 
to the fire-resistant epoxy resin constituent which does not bum the capacitor itself with a thin film 
comparatively in a film capacitor at the time of mounting, either excluding a halogen and antimony. 
[0002] 

[Description of the Prior Art] As a purpose of the epoxy resin constituent used for a capacitor, the pre- 
insulation of a coil, etc., fire-resistant grant is also important as well as insulating maintenance. 
[0003] For this reason, add a halogenated compound conventionally, the epoxy resin and antimony 
compound which have a halogen atom in a molecule are used together, or the phosphorus compound is 
used as a flame retarder. 

[0004] While these compounds discover good fire retardancy, they generate harmful nature gas, such as 
hydrogen halide harmful at the time of combustion. Moreover, it is in the inclination for use of the 
halogen series flame retardant with which generating of dioxin is suspected, and the antimony 
compound with which carcinogenic possibility is pointed out to be controlled. Various altemative flame 
retarders are examined corresponding to such an inclination. 

[0005] However, in using a metal hydrate, for example, in order to make sufficient fire retardancy 
discover, it must add in large quantities, and there is a problem m the hardenability of resin, the 
reinforcement of a hardened material, etc. Moreover, by the conventional nitrogen content fire 
retardancy system, it is inferior to the electric dependability (especially moistxu-e-proof electrical 
property) when mounting as electronic parts, and the practical demand as an object for the electronic- 
parts closures cannot be home. 

[0006] Moreover, although the capacitor itself will not bum if it paints thickly when covering paint is 
carried out at a capacitor, if flame hits when it paints thinly, a crack will be generated, and it will spread 
to an inner film, and the capacitor itself will bum. Even if the paint film is thin, the epoxy resin 
constituent which gives the engine performance which prevents the own combustion of a capacitor is not 
known. 
[0007] 

[Problem(s) to be Solved by the Invention] Without including environmental loading material, such as a 
halogenated compound, a phosphorus compound, and an antimony compound, this invention is excellent 
in fire retardancy and electric dependability, and aims at offering the fire-resistant epoxy resin 
constituent which prevents the spread of a fire on a film to a film capacitor at the time of mounting. 
[0008] 

[Means for Solving the Problem] In order to attain said purpose, when this invention persons inquired 
wholeheartedly, they completed a header and this invention for having the fire retardancy excellent in 
the epoxy resin constituent which comes to contain an eooxv resin, a triazine ring content phenol system 
cxiring agent, an inorganic bulking agent, an inorganic ion exchanger, a melamine SHIANIJ rate 
compound , and a hardening accelerator, an electrical insulating characteristic, and humidity-tolerant 
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reliability. 

[0009] That is, this invention offers an epoxy resin constituent and a film capacitor as shown below. 
[0010] 1. Epoxy resin constituent which comes to contain (A) epoxy resin, (B) triazine ring content 
phenol system curing agent, (C) inorganic bulking agent, (D) inorganic ion exchanger, (E) melamine 
SHIANU rate compound, and (F) hardening accelerator. 

[001 1] 2. Film capacitor which above-mentioned term 1 comes to cover with epoxy resin constituent of 

publication. 

[0012] 

[Embodiment of the Invention] The epoxy resin constituent of this invention The (A)^ epoxy resin , (B) 
triazine ring content phenol system curing agent, (C) An inorganic bulking agent, the (D) inorganic ion 
exchanger, (E) melamine SHIANU rate compound , and the (F) hardening accelerator are contained as an 
indispensable component. Other components (for example, a surface treatment agent, a coupling 
processing agent, a flow agent, a pigment, camauba wax, a laser mark color coupler, etc.) can be 
contained in the range which is not contrary to the purpose of this invention if needed. 
[0013] (A) It is desirable to use the epoxy resin which has two or more epoxy groups into 1 mol ecule as 
an epoxy resin epoxy resin. As such an epoxy resin , a bisphenol mold epoxy resin, a phenol novolak 
mold epoxy resin, a cresol novolak mold epoxy resin, a TORIFE Norian methane mold epoxy resin, etc. 
are mentioned, for example. Desirable epoxy resins are a bisphenol mold epoxy resin, a cresol novolak 
mold epoxy resin, etc. As an epoxy resin, you may use an one-sort independent and may use it 
combining two or more sorts. It is desirable to use the class of epoxy resin and a rate by the use 
application of an epoxy resin constituent, adjusting them suitably. For example, when a high glass 
transition temperature is required of a hardened material, it is desirable to increase the rate of a cresol 
novolak mold epoxy resin. 

[0014] The content of the epoxy resin in an epoxy resin constituent can be preferably made into about 30 

- 40 % of the weight about 20 to 50% of the wei^t. 

[0015] (B) Use a triazine ring content phenol system curing agent as an indispensable curing agent as a 
curing agent curing agent. This triazine ring content phenol system curing agent is useful to giving fire 
retardancy to an epoxy resin constituent. A triazine ring content phenol system curing agent has two or 
more phenolic hydroxy 1 groups in 1 molecule, it is desirable that the average hydroxyl equivalent is 100- 
350, and it is more desirable that it is 1 10-250. 

[0016] As such a triazine ring content phenol system curing agent, it is a formula [0017], for example. 
[Formula 1] 

NH2 

?H OH .A. 



[0018] The phenol novolak resin which comes out, and has two or more phenolic hydroxyl groups in 1 
molecule which is expressed, and has a triazine ring in the molecular structure is desirable. 
[0019] A triazine ring content phenol system curing agent can make a melamine, a phenol, and 
formaldehyde able to react, and can be obtained. Moreover, nitrogen volume may be adjusted using 
benzoguanamine. 

[0020] the amount of the triazme ring content phenol system curing agent used - the epoxy resin 100 
weight section - receiving - 35 - 80 weight section extent it can consider as 45 - 60 weight section 
extent preferably. 

[0021] Moreover, as a curing agent, the curing agent which has phenolic hydroxyl groups, such as 
phenol novolak resin, bisphenol A, and Bisphenol F, with the above-mentioned triazine ring content 
phenol system curing agent may be used together. Moreover, an acid-anhydride system curing agent 
may be used together. As an acid-anhydride system curing agent, well-known things, such as trimellitic 
anhydride and pyromellitic dianhydride, can use it widely. 

[0022] As for the blending ratio of coal of a curing agent to an epoxy resin, it is desirable to blend a 
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curing agent further 0.8 to about 1 .0 0.7 to about 1 .2 by the chemical equivalent to an epoxy resin 1 . 
That is, it is desirable that loadings are set up so that the ratio (the number of functional groups / the 
number of epoxy groups) of the number of functional groups in a full hard-ized agent and the number of 
epoxy groups in [ all ] an epoxy resin may become within tiie limits of 0.7 to about 1,2 and further 0.8 to 
about 1 .0. When loadings are within the limits of this, the capacity in physical reinforcement or an 
electrical property can be demonstrated to the maximum extent. 

[0023] (C) Each well-known thing can be used as an inorganic bulking agent inorganic bulking agent. 
As an inorganic bulking agent, fused silica powder, spherical fused silica powder, crystal silica powder, 
a hydration magnesia, a hydration alumina, talc, a calcium carbonate, etc. are mentioned, for example. 
[0024] When fire retardancy is taken into consideration, metal oxide hydrates, such as a hydration 
magnesia and a hydration alumina, are desirable. On the other hand, otiher inorganic bulking agents can 
be used in the field than to which greater importance is attached to solder crack nature or thermo-cycle 
nature. According to the application which uses an epoxy resin constituent, it can be used combining 
various kinds of inorganic bulking agents. 

[0025] the amount of the inorganic bulking agent used - the epoxy resin 100 weight section ~ receiving 

- 60 - 300 weight section extent ~ it can consider as 100 - 220 weight section extent preferably. 
[0026] With the gestalt of desirable operation, the content of the inorganic bulking agent in an epoxy 
resin constituent is preferably made into about 40 - 60 % of the weight about 30 to 70% of the weight 
from points, such as a fluidity and melt viscosity. When not fulfilling this range, absorptivity becomes 
large and there is an inclination for a physical property to be inferior. On the other hand, when 
exceeding this range, there is an inclination to worsen, and for a fluidity to have a bad influence on a 
moldability and to cause a poor appearance. 

[0027] (D) The epoxy resin constituent of inorganic ion exchanger this invention contains an inorganic 
ion exchanger as a damp-proof amelioration agent. 

[0028] An inorganic ion exchanger is inorganic ion-exchange nature matter which has - OH radical in a 
constituent, and an inorganic anion exchanger, an inorganic cation exchanger, and inorganic both ion 
exchangers are mentioned. It comes to consist of these inorganic ion exchangers for example, a 
polyvalent metal acid, its salt, a polyvalent metal water oxide, etc. 

[0029] As for an inorganic ion exchanger, it is desirable that the total exchange capacity of ion is 1 - 10 
meq/g, and it is more desirable that it is 3 - 7 meq/g. 

[0030] In the case of the exchange capacity of a chlorine ion, in order to calculate the exchange capacity 
of ion, Ig of inorganic ion exchangers is added to 0.1 N-HCl / 50ml of 0.1 N-NaCl mixed solutions, and 
after carrying out shaking stirring for 24 hours, the chlorine ion concentration and pH in liquid can be 
measured and calculated. Moreover, in calculating the exchange capacity of sodium ion, after adding to 
0.1 N-NaOH / 50ml of 0.1 N-NaCI mixed solutions and stirring 0.5g of inorganic ion exchangers for 24 
hours, for example, the sodium ion concentration and pH in liquid can be measured and calculated. 
[003 1] As an inorganic ion exchanger, although both ion exchangers, such as cation exchanger; calcium 
systems, such as anion exchanger; zirconium systems, such as an aluminum system, a zirconium system, 
and a magnesium-aluminum system, and a titanium system, etc. are mentioned, use of an anion 
exchanger is desirable. In an anion exchanger, use of a magnesixmi-aluminum system demonstrates 
effectiveness most. 

[0032] the amount of the inorganic ion exchanger used - the epoxy resin 100 weight section - receiving 

- 0.01-5 weight section extent - it can consider as 0.5 - 3 weight section extent preferably. When not 
fulfilling this range, there is an inclination it to become difficult to prevent degradation of the electrical 
property of ******. On the other hand, when exceedmg this range, the fall of the physical properties of 
ajiai^ned material etc. tends to take place. 

([J0033J)(E) The epoxy resin constituent of melamine SHIANU rate compoimj ^ this invention contains a 
melamine SHIANU rate compound as a fire-resistant assistant As a melamine SHIANU rate compound, 
the melamine SHIANU rate (melamine isocyanuric acid addition product) expressed with 
formula:C3H6N6 and C3H3N 303 and its derivative are desirable. 

[0034] This melamine SHIANU rate compound is useful to forming the coat which intercepts air at the 
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time of combustion of an epoxy resin constituent. Moreover, when an epoxy resin constituent is 
mounted in a film capacitor, the spread of a fire on the film in a capacitor is prevented, and it is useful to 
own flameproofmg of a capacitor. 

[0035] the amount of the melamine SHIANU rate compound used - the epoxy resin 100 weight section 
- receiving -1-10 weight section extent - it can consider as 3 - 7 weight section extent preferably. 
[0036] (F) As a hardening-accelerator hardening accelerator, the well-known hardening accelerator large 
[ an imidazole, a denaturation imidazole a tertiary amine, triphenyl phosphine, and ] and used, for 
example may be used by the one-sort independent, and you may use it combining two or more sorts. 
Desirable hardening accelerators are an imidazole, a denaturation imidazole, and triphenyl phosphine. 
[0037] the amount of the hardening accelerator used — the epoxy resin 100 weight section — receiving — 
0.3 - 4 weight section extent ~ it can consider as 1.5 - 3 weight section extent preferably. 
[0038] In the epoxy resin constituent of this invention, auxiliary components, such as a surface treatment 
agent, a coupling processing agent, a flow agent, a pigment, camauba wax, and a laser mark color 
coupler, may be added if needed, 

[0039] The epoxy resin constituent of this invention can be manufactured by the general manufacture 
approach using a general manufacture facility. For example, it can manufacture only by performing 
vacuum degassing after mixing with a roll, and mixing by mixers, such as a planetary mixer. Even when 
manufacturing the epoxy resin constituent of this invention as powder coatings, it can manufacture by 
the general manufacture approach. For example, what is necessary is to carry out mixed stirring of each 
combination component by a mixer etc., to carry out melting mixing stirring with aii extrusion melting 
kneading agitator etc., and for a grinder etc. to grind and just to carry out classification processing, after 
carrying out cooling solidification of the mixture obtained. 

[0040] Even if the epoxy resin constituent of this invention does not contain a halogen series flame 
retardant, a phosphorus series flame retardant, an antimony system flame retarder, etc., it discovers the 
fire retardancy which was excellent as compared with the conventional fire-resistant epoxy resin 
constituent, and has the electrical insulating characteristic and hxmiidity-tolerant reliability which were 
moreover excellent. 

[0041] Especially the epoxy resin constituent of this invention fits the application of an IC package, the 
insulating material of electronic parts, etc., when it is used as powder coatings. Especially the epoxy 
resin constituent of this invention is a fire-resistant constituent for the insulating closures which is 
suitable especially as a coating used [ coil / a ceramic condenser, a film capacitor, a resister network, ] 
for paint of a film capacitor. 

[0042] Since especially the epoxy resin constituent of this invention passes UL-1414 fire-retardancy 
specification, when mounted in a capacitor, it can prevent the own combustion of a capacitor. This 
engine performance can be demonstrated even when paint thickness is thin (0.6-0.8mm of thickness). 
[0043] What is necessary is to carry out the preheating of the film capacitor component to about 100- 
120 degrees C, and just to carry out actual hardening at about 100-120 degrees C, after using a fluidized 
bed coating process powder coating machine and painting a fme-particles epoxy resin constituent to this 
in order to manufacture a film capacitor using the epoxy resin constituent of this invention. 
[0044] 

[Example] Hereafter, an example explains this invention still more concretely. 

[0045] Mixed stirring of the mixture of the presentation (weight section) shown in one to example 7 

table 1 was carried out by the mixer, melting mixing stirring was carried out with the extrusion melting 

kneading agitator, after carrying out cooling solidification of the obtained mixture, the grinder ground, 

classification processing was performed and the epoxy resin constituent was obtained. 

[0046] In addition, it unified so that the equivalent of an epoxy resin and a curing agent might be set to 

1:1, and the loadings of an inorganic bulking agent (a hydration alumina, fused silica) were made equal 

to the total quantity of an epoxy resin and a curing agent. 

[0047] The detail of each component is as follows. 

[0048] Bisphenol A mold epoxy resin (A) : - Oil-ized shell epoxy company make, Epoxy resins other 
than trade name Epicoat 1002(A) (cresol novolak mold epoxy resin) : Oil-ized shell epoxy company 
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make, Trade name Epicoat 180S65 and triazine ring content phenol resin (B) : The Dainippon Ink make, 
Phenol resin other than 7055 and trade name KA-220[ average hydroxyl equivalent ] (B) (phenol 
novolak mold resin) : The Dainippon Ink make, Trade name TD-213 1 and an acid-anhydride curing 
agent (benzophenone tetra-dicarboxylic acid anhydride) : The product made from ARUKO, Trade name 
BTDA and a hydration alumina : The Showa Denko K.K. make, trade name H-31 and made in fused 
silica:Tatsumori, Trade name RD-8 and a hardening accelerator (triphenyl phosphine) : The C.I. Kasei 
make, trade name PP-360 and inorganic ion exchanger: ~ the Toagosei make, trade name IXE-700, and 
Cl-total exchange capacity 4.3 ~ meq/g and melamirie SHIANU rate compoxmd (l):Nissan chemistry 
company make - Trade name MC-410 and a melamine SHIANU rate compound (2) : The Nissan 
chemistry company make, Trade-name MC-420 and a silane coupling agent: The Chisso Corp. make, 
trade name Sila-Ace S-510 and surface treatment agent:Kyoei Kagaku K.K. make, trade name 
MIKIREBE ring MK concentrated carbon blackiMitsubishi Chemical make, trade name MA- 100. 
[0049] About these epoxy resin constituents, as it was the following, many properties were evaluated. A 
result is shown in Table 1 . 

[0050] - The fire-resistant sex-test UL-94 resin constituent was stiffened, the test piece v^th a thickness 
of 1 .0mm was produced, and the fire-resistant judgment trial of a hardened material was performed by 
the test condition set to UL-94 fire-retardancy specification. It is shown that V-0 has cleared fire- 
resistant level, and it is shown that HB has not cleared fire-resistant level. 

[0051] The preheating of the UL-1414 film-capacitor component was supplied and carried out to the 
circuit system thermostat by Tabai Espec Corp. set as 100 degrees C for 60 minutes, to this, the A 
Juridical Foundation the Institute of Clinical Psychiatry fluidized bed coating process powder coating 
machine was used, and the fine-particles epoxy resin constituent was painted. It was made for the paint 
thickness of a resin constituent to be set to 0.6-0. 8mm in one side. In the above-mentioned thermostat, 
actual hardening of this painted fihn capacitor was carried out in 120 degrees C / 90 minutes. About the 
obtained film capacitor, the fire-resistant trial of a resin hardened material (fihn capacitor) was 
performed by the test condition set to UL-1414 fire-retardancy specification. O Having not spread to the 
film is shown and it is shown that x spread to the film. 

[0052] - what painted and hardened the epoxy resin constituent like the above-mentioned UL-1414 for 
the humidity test film capacitor component - the constant temperature of 85 degrees C / 85%RH - it 
was left in the constant humidity chamber and the capacitor dielectric dissipation factor after 1500-hour 
progress was measured. It is the outstanding insulating material for electronic parts, so that this value is 
small. 

[0053] The mixture of the presentation (weight section) shown in one to example of comparison 5 table 
2 was processed like examples 1-7, and the epoxy resin constituent was obtained. About these epoxy 
resin constituents, many properties were evaluated like examples 1-7. A resuh is shown in Table 2. 
[0054] In addition, the constituent of the examples 4 and 5 of a comparison contains environmental 
loading material (Lynn, a halogenation compound, antimony trioxide, etc.) so that clearly from the 
constituent. 



[0055] 
[Table 1] 
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[0057] The epoxy resin constituent of this invention discovered the outstanding fire retardancy and the 
outstanding moisture resistance so that more clearly than Table 1 and 2. Furthermore, when covering the 
film capacitor with the epoxy resin constituent of this invention, the spread of a fire on a fibn was able 
to be prevented. 
[0058] 

[Effect of the Invention] Even if the epoxy resin constituent of this invention does not contain 
environmental loading material, such as a halogen series flame retardant, a phosphorus series flame 
retardant, and an antimony system flame retarder, it discovers the fire retardancy which was excellent as 
compared with the conventional fire-resistant epoxy resin constituent, and has the capacity which 
prevents the spread of a fire on a film at the time of mounting in the electrical insulating characteristic 
which was moreover excellent and humidity-tolerant reliability, and a film capacitor. 
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* NOTICES * 

JPO smd INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (A) The epoxy resin constituent which comes to contain an epoxy resin, (B) triazine ring 
content phenol system curing agent, the (C) inorganic bulking agent, the (D) inorganic ion exchanger, 
(E) melamine SHI ANU rate compound, and the (F) hardening accelerator. 

[Claim 2] The film capacitor which it comes to cover with an epoxy resin constituent according to claim 
1. 



[Translation done.] 
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